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(54) LAPPING CARRIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enlarge the penetrating area 
for an abrasive material while suppressing reduction in 
mechanical strength, and prevent undulated deformation of an 
object to be lapped during lapping operation by a lapping 
device. 

SOLUTION: With the lapping carrier, a sun gear which is 
provided in the center of a surface plate, and gears 21 which 
are provided on the peripheral surface of the surface plate, 
concentrically with the sun gear to be engaged with an 
internal gear, are formed on the peripheral surface of the 
carrier body 22. Further, supporting holes 23 through which 
objects to be lapped can be inserted into the carrier body 22, 
and punched holes allowing an abrasive material to penetrate 
through, are provided. The thickness of the lapping carrier is 
20 to 1000 /i m. The remaining part of the carrier body 22 
except the gears 21 and their peripheral edges, the supporting 
holes 23, are formed into a network 26, and the punched 
holes are meshes 27. The distance between the meshes 27 is 
0.3 to 1.5 mm, and the shape of the mesh 27 is square or 
circular. The size of mesh 27 is 0.5 to 4 mm. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A gear (21) which meshes to a solar gear (12) provided in the center of a 
surface plate (11), and said sun gear (12) and an internal gear (13) concentrically 
provided in a peripheral surface of said surface plate (11) is formed in a peripheral 
face of a carrier main part (22), In a lapping carrier whose thickness which makes a 
support hole (23) which can insert a thing to be ground in said carrier main part (22), 
and abrasive soap penetrate, and in which it extracted and a hole was formed is 
20-1000 micrometers, A lapping carrier which the remainder of carrier main parts (22) 
other than said gear (21) and its periphery, said support hole (23), and its periphery is 
formed in a mesh (26), and is characterized by the aforementioned omission hole being 
an eye (27) which is said mesh. 

[Claim 2]an interval (t) of an eye (27) of a mesh is 0.3-1.5 mm — shape of an eye (27) 
of said mesh — a square shape or the lapping carrier according to claim 1 whose size 
(d) of an eye (27) of said mesh it is circular and is 0.5-4.0 mm. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention]This invention relates to the carrier used for the lapping device 
which grinds the surface of hard brittle materials, such as crystal, glass, and ceramics. 
It is related with the lapping carrier whose thickness in which the gear was formed in 
the peripheral face and the support hole which can insert a workpiece was formed in 
detail is 20-1000 micrometers. 
[0002] 

[Description of the Prior Art]The lapping device is known as a device which grinds the 
surface of hard brittle materials, such as crystal, glass, and ceramics, and the surface 
plate of an up-and-down couple is formed in the lapping device which grinds the upper 
and lower sides of a thing to be ground simultaneously. The solar gear which is an 
external gear is provided in the center of a lower surface table, and the sun gear and 
the internal gear which is internal gears concentrically are provided in the peripheral 
surface of a lower surface table. As shown in drawing 3 , the lapping carrier 1 is 
arranged on this lower surface table, the gear 2 which meshes with a sun gear to the 
both sides of an internal gear is formed in a peripheral face, and a thing to be ground is 
inserted in the support hole 3 formed in the carrier 1. Although not illustrated, the 
upside surface plate of a lapping device is constituted so that a predetermined 
pressure may be applied to a thing to be ground on both sides of the thing inserted in 
the support hole 3 of the carrier 1 to be ground with a lower surface table. Supplying 
abrasive soap between a lower surface table and an upside surface plate, where a 
thing to be ground is inserted. If a surface plate and a solar gear are rotated 
concentrically, respectively, the carrier 1 will revolve around the sun, rotating the 
circumference of a solar gear with a thing to be ground, and each surface plate will 
grind the upper surface and the undersurface of a thing to be ground simultaneously. 
[0003] 

[Problem(s) to be Solved by the Invention]However, polish of the thing inserted in the 
support hole 3 of the carrier 1 to be ground, Since it is carried out supplying abrasive 
soap between a lower surface table and an upside surface plate, abrasive soap may 
remain between the surface of the carrier 1 and the surface plate except the support 
hole 3, A part of pressure which a surface plate applies to a thing to be ground is 
supported with the abrasive soap which remained on the surface of the carrier 1, and 
there is fault an equivalent pressure is not added to a thing to be ground. In order to 
cancel this point, extracting and forming in the portion which makes abrasive soap 
penetrate conventionally excluding the support hole 3 in the hole 4 is performed, but. 
If it is in the lapping carrier of 1000 micrometers or less whose thickness is 
comparatively thin, when it extracts, it extracts in order [ this ] for the mechanical 
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strength of the carrier 1 to fall and to prevent the fall of a mechanical strength, if the 
hole 4 is enlarged, and the hole 4 is made small, there is a problem which cannot grind 
a thing to be ground uniformly without the ability to fully penetrate abrasive soap. 
[0004]If it is in the lapping carrier whose thickness is comparatively thin in this way, 
When a carrier rotates and revolves the circumference of a solar gear around the sun 
with a thing to be ground, there is also fault which changes so that the carrier itself 
which originates in a sliding resistance with the surface plate produced when grinding 
the surface of a thing to be ground, and supports a thing to be ground may change and 
the portion except a support hole may strike a wave. If a carrier lenticulates and 
changes, the thickness of the carrier itself will come to exceed the thickness of a 
thing to be ground, and there is a problem which originates in the carrier itself 
contacting an up-and-down surface plate, respectively, and an equivalent pressure 
not being added to a thing to be ground, and cannot grind a thing to be ground 
uniformly. There is the purpose of this invention in providing the lapping carrier which 
can expand the transmission surface product of abrasive soap, controlling the fall of a 
mechanical strength. Another purpose of this invention is to provide the lapping 
carrier which lenticulates at the time of polish of the thing by a lapping device to be 
ground, and does not cause modification. 
[0005] 

[Means for Solving the Problem]As an invention concerning claim 1 is shown in 
drawing 1 and drawing 2 , the gear 21 which meshes to the solar gear 12 provided in 
the center of the surface plate 11, the sun gear 12, and the internal gear 13 
concentrically provided in a peripheral surface of the surface plate 1 1 is formed in a 
peripheral face of the carrier main part 22, It is improvement of a lapping carrier whose 
thickness which makes the support hole 23 which can insert a thing to be ground in 
the carrier main part 22, and abrasive soap penetrate, and in which it extracted and a 
hole was formed is 20-1000 micrometers. The remainder of the gear 21, its periphery 
and support hole 23, and carrier main parts 22 other than the periphery is formed in 
the mesh 26, and extracts the characteristic composition, and a hole is at a point 
which is the eye 27 which is a mesh. Since the eye 27 of a mesh extracts and a hole is 
constituted from an invention concerning claim 1, as compared with elegance, a 
transmission surface product of abrasive soap is individually or conventionally [ being 
bigger than an eye of a mesh / which is shown in drawing 3 which plurality extracts 
and forms a hole ] expandable. As compared with a case which extracts, and is 
equivalent to area of a mesh on the other hand since a hole is the eye 27 which is a 
mesh where it keeps being big and a hole is formed, a fall of a mechanical strength of 



• * 



the lapping carrier itself can be controlled. 

[0006] An invention concerning claim 2 is an invention concerning claim 1, the interval 
t of the eye 27 of a mesh is 0.3-1.5 mm, it is circular and shape of the eye 27 of a 
mesh is a square shape or a lapping carrier whose size d of the eye 27 of a mesh is 
0.5-4.0 mm. A sliding resistance produced when a lapping carrier rotates and revolves 
around the sun and grinds the surface of a thing to be ground with a thing to be ground 
in an invention concerning claim 2, It absorbs, when an eye of the mesh 26 formed in 
the carrier main part 22 carries out elastic deformation, and it prevents deforming so 
that a portion except the support hole 23 may strike a wave. 

[0007]An interval of an eye of a mesh in this specification means a size of a carrier 
main part which remains between eyes of a mesh as t of an enlarged drawing of 
drawing 1 shows, penetrability power of abrasive soap decreases that an interval of 
this eye is less than 0.3 mm, and if 1.5 mm is exceeded, a mechanical strength of the 
carrier itself will fall. It is 0.5-1.2 mm preferably. Shape which consists of a quadrangle, 
a pentagon, or a hexagon is mentioned to shape of the eye 27 of a square-shaped 
mesh, and if it is the shape of an eye of a hexagon, a mesh which constitutes 
honeycomb shape will be mentioned. On the other hand, both sides of a perfect circle 
and an ellipse are included in shape of the eye 27 of a circular mesh. If a size of the 
eye 27 of a mesh has circular shape of the eye 27 of a mesh, when it is an ellipse 
about the diameter, it means a major axis, and if shape of the eye 27 of a mesh is a 
square shape, it means a length of one side. A still more desirable value of a size of 
the eye 27 of this mesh is 1-3 mm. 
[0008] 

[Embodiment of the Invention]Next, an embodiment of the invention is described in 
detail based on a drawing. As shown in drawing 2 , the lapping carrier 20 of this 
invention is used for the lapping device 10. In the lapping device 10 which the lapping 
device 10 grinds the surface of hard brittle materials, such as crystal, glass, and 
ceramics, and grinds the upper and lower sides of a thing to be ground simultaneously, 
the surface plate 11 (only a lower surface plate is shown in a figure) of an 
up-and-down couple is formed. The solar gear 1 2 which is an external gear is formed 
in the center of the lower surface table 1 1, and the solar gear 12 and the internal gear 
13 which is internal gears concentrically are formed in the peripheral surface of the 
lower surface table 11. Two or more concaves 11a for discharging abrasive soap 
effectively to the lower surface table 1 1 are formed in the shape of a lattice, and the 
lower surface table 11 and the solar gear 12 are concentrically constituted pivotable 
to the pedestal 14, respectively. The upside surface plate which is not illustrated is 



provided above the lower surface table 1 1 so that up-and-down motion is possible, 
and by descending, an upside surface plate is constituted so that a predetermined 
pressure may be applied to a thing to be ground on both sides of a thing to be ground 
with the lower surface table 11. 

[0009]As shown in drawing 1 , the lapping carrier 20 is provided with the support hole 
23 in which the gear 21 which meshes to the solar gear 1 2 and the internal gear 1 3 can 
insert the thing formed in the carrier main part 22 formed in the peripheral face, and 
this carrier main part 22 to be ground. This lapping carrier 20 is made by carrying out 
etching processing of the plate whose thickness which consists of martensite system 
stainless steel, SK material, or copper materials, such as SUS420J2, SUS431, and 
SUS440C, is 20-1000 micrometers. The support hole 23 ****s in the outside diameter 
shape of a thing to be ground, and is formed, and the three support holes 23 for the 
thing in which the radius of circle was formed in the corner and which is a plate of a 
square shape to be ground are formed in this embodiment. The carrier main part 22 
except the periphery of the gear 21 and the periphery of the support hole 23 is formed 
in the mesh 26. As for the mesh 26 in this embodiment, as shown in the enlarged 
drawing of drawing 1 , the interval t of a hole is the circular hole 27 whose diameter d is 
1 mm 1 It is made by forming more than one simultaneously at the time of etching 
processing so that it may be set to 0 mm. The former which makes abrasive soap 
penetrate and prevents survival of abrasive soap on the surface of the carrier main 
part 22 extracts the circular hole 27 which is an eye of this mesh 26, and it functions 
as a hole. 

[0010]In order to grind a thing to be ground with a lapping device using the lapping 
carrier constituted in this way, First, mesh the gear 21 to the both sides of the solar 
gear 12 and the internal gear 13, and the lapping carrier 20 is arranged on the lower 
surface table 1 1 t An upside surface plate is dropped, the lapping carrier 20 is inserted 
with the lower surface table 1 1, without inserting a thing to be ground in the support 
hole 23, and predetermined time rotation of the lower surface table 1 1 and the solar 
gear 12 is carried out in this state. By this rotation, the lapping carrier 20 revolves 
around the sun, rotating the circumference of the solar gear 12, and concentrates and 
changes stress into contacting parts with a surface plate for the lapping carrier 20 
with curvature or distortion. The Gokami side surface plate of rotation of 
predetermined time is raised, modification of the lapping carrier 20 is checked by 
viewing, and the modification **** lapping carrier 20 is eliminated by this check. 
Thereby, the smoothness of the lapping carrier 20 can be checked beforehand and a 
thing to be ground is inserted in the support hole 23 of the lapping carrier 20 which 



does not produce modification. 

[0011]After inserting a thing to be ground in the support hole 23, the upside surface 
plate which is not illustrated is dropped again and a predetermined pressure is applied 
to a thing to be ground on both sides of a thing to be ground between an upside 
surface plate and the lower surface table 1 1 with the lapping carrier 20. The lower 
surface table 11 and the solar gear 12 are rotated, respectively, supplying abrasive 
soap between the lower surface table 1 1 and an upside surface plate by the abrasive 
soap feeding means which is not illustrated in this state. While the lapping carrier 20 
rotates the circumference of the solar gear 1 2 with a thing to be ground by rotation of 
the solar gear 12, it revolves around the sun, and the upper surface and the 
undersurface of a thing to be ground contact an upside surface plate and the lower 
surface table 1 1, and are ground. At this time, the abrasive soap supplied between the 
lower surface table 11 and the upside surface plate, After the abrasive soap which 
trespassed upon the circular hole 27 which is an eye of the mesh 26 after invading 
between the upper surface of a thing to be ground or the undersurface and the upside 
surface plate, or the lower surface table 11 and grinding a thing to be ground, and 
trespassed upon the circular hole 27 invades into the concave 11a formed in the lower 
surface table 11, it is discharged. For this reason, abrasive soap cannot remain 
between the surface of the carrier main part 22 except the support hole 23, and each 
surface plate 11, and an always equivalent pressure can be applied to a thing to be 
ground. 

[0012]When a carrier rotates and revolves the circumference of the solar gear 12 
around the sun with a thing to be ground, even if a sliding resistance with the surface 
plate 11 produced when grinding the surface of a thing to be ground arises, It prevents 
that the stress deforms so that it may absorb when two or more circular hole 27 very 
thing carries out elastic deformation to elliptical, the eyes, i.e., this embodiment, of the 
mesh 26 formed in the carrier main part 22, and the portion except the support hole 
23 may strike a wave. 
[0013] 

[Effect of the Invention]Since according to this invention the carrier main part except 
the periphery of the gear and the periphery of a support hole was formed in a mesh, 
the former extracted the eye of this mesh and it was made to function as a hole as 
stated above, As compared with elegance, the transmission surface product of 
abrasive soap is individually or conventionally [ being bigger than the eye of a mesh / 
which plurality extracts and forms a hole ] expandable. Since it is the eye whose hole 
it extracts and is a mesh on the other hand, as compared with the case equivalent to 



the area of a mesh where it keeps being big and a hole is formed, the fall of the 
mechanical strength of the lapping carrier itself can be controlled. As a result, the 
transmission surface product of abrasive soap is expandable, controlling the fall of a 
mechanical strength as compared with the conventional lapping carrier. Since a mesh 
was formed in the carrier main part, it can absorb, when the eye of the mesh carries 
out elastic deformation of the sliding resistance produced when grinding the surface 
of a thing to be ground, and can prevent deforming so that the portion except the 
support hole of a lapping carrier may strike a wave. As a result, the surface of the 
thing inserted in the support hole to be ground can be ground uniformly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing the lapping carrier of this invention. 

[Drawing 2] The fragmentary perspective view of the lapping device in which the 

condition of use of the lapping carrier is shown. 

[Drawing 3] The top view corresponding to drawing 1 in which the conventional lapping 
carrier is shown. 
[Description of Notations] 

1 1 Surface plate 

1 2 Solar gear 

13 Internal gear 

20 Lapping carrier 

21 Gear 

22 Carrier main part 

23 Support hole 

26 Mesh 

27 Circular hole (eye of a mesh) 
The interval of the eye of t mesh 
Opening of d mesh 
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[Written amendment] 
[Filing date]December 7, Heisei 10 (1998.12.7) 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0004 
[Method of Amendment]Change 
[Proposed Amendment] 

[0004]If it is in the lapping carrier whose thickness is comparatively thin in this way, 
When a carrier rotates and revolves the circumference of a solar gear around the sun 
with a thing to be ground, a sliding resistance arises between t he surface of a thing to 
be ground, and a surface plate, and there is also fault which changes so that the 
carrier itself whjch supports a thing to be ground may change and the portion except a 
support hole may strike a wave. If a carrier lenticulates and changes, the thickness of 
the carrier itself will come to exceed the thickness of a thing to be ground, and there 
is a problem which originates in the carrier itself contacting an up-and-down surface 
plate, respectively, and an equivalent pressure not being added to a thing to be ground, 
and cannot grind a thing to be ground uniformly. There is the purpose of this invention 
in providing the lapping carrier which can expand the transmission surface product of 
abrasive soap, controlling the fall of a mechanical strength. Another purpose of this 
invention is to provide the lapping carrier which lenticulates at the time of polish of 
the thing by a lapping device to be ground, and does not cause modification. 
[Amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0007 
[Method of Amendment]Change 
[Proposed Amendment] 

[0007]The interval of the eye of the mesh in this specification means the size of the 
carrier main part which remains between the eyes of a mesh as t of the enlarged 
drawing of drawing 1 shows, the mechanical strength of the carrier itself falls t hat the 
interval of this eye is less than 0.3 mm, and if 1.5 mm is exceeded, the penetrability 
power of abrasive soap will decrease. It is 0.5-1.2 mm preferably. The shape which 
consists of a quadrangle, a pentagon, or a hexagon is mentioned to the shape of the 
eye 27 of a square-shaped mesh, and if it is the shape of the eye of a hexagon, the 
mesh which constitutes honeycomb shape will be mentioned. On the other hand, the 
both sides of a perfect circle and an ellipse are included in the shape of the eye 27 of 



a circular mesh. If the size of the eye 27 of a mesh has the circular shape of the eye 
27 of a mesh, when it is an ellipse about the diameter, it means a major axis, and if the 
shape of the eye 27 of a mesh is a square shape, it means a length of one side. The 
still more desirable value of the size of the eye 27 of this mesh is 1-3 mm. 
[Amendment 3] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0012 
[Method of Amendment]Change 
[Proposed Amendment] 

[0012]When a carrier rotates and revolves the circumference of the solar gear 12 
around the sun with a thing to be ground, even if a sliding resistance arises between 
the surface of a thing to be ground, and the surface plate 11, It prevents that the 
stress deforms so that it may absorb when two or more circular hole 27 very thing 
carries out elastic deformation to elliptical, the eyes, i.e., this embodiment, of the 
mesh 26 formed in the carrier main part 22, and the portion except the support hole 
23 may strike a wave. 



